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(54) Apparatus and method for generating digital still Image flies from digital moving Images 



(57) In order to capture digital moving image infor- 
mation supplied from a digital VTR (1) and to generate 
high quality still image data files, a programmable con- 
troller (4) executes program instructions to determine 
whether an image capturing operation has been acti- 
vated and to determine whether the extracted frame is 
valid/appropriate. If so, a header is appended, based on 



various video transmission standards such as NTSC or 
PAL, to the extracted frame data, thereby generating an 
image file. The frame data following this header is then 
recorded on a recorcing medium (6), such as a disk, for 
subsequent signal processing by the programmable 
controller (4). 
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Description 

The present invention is related to image processing and, in particular, to an apparatus and method for recording 
digital still images on a data storage medium (e.g., a floppy disk) based on moving images reproduced from a digital 

5 VTR (Video Tape Recorder), for example. 

In recent years, microprocessor-controlled devices, such as personal computers, have become very popular and 
widespread around the world. A personal computer may, for example, be used for displaying image data, captured from 
an outside source (a video camera), on a monitor device connected to the computer. Various processing operations 
may then be performed on the captured image data utilizing image processing software, for example. 

w Further, household use of digital VTRs (including digital camcorders) capable of recording and playing back moving 
picture image information has become widespread. The digital VTRs are capable of obtaining higher quality pictures 
than analog VTRs, that is VTRs for recording and reproducing analog image signals. Hence, it appears logical that an 
image obtained and/or played back by a digital video camera/digital VTR be captured by a computer and processed for 
various types of recreational or business use. 

15 An obstacle, however, exists in such processing of images produced by the digital VTR. Namely, when an image 
reproduced from the digital VTR is supplied to the computer, the digital image signal has to be converted to an analog 
image signal. This analog image signal is then converted back to the digital form by the computer, and an image file is 
created in accordance with the appropriate video signal format. The thus obtained image file is recorded and stored on 
a recording medium, such as a hard disk or a floppy disk 

20 The reason for performing these seemingly unnecessary transformations (from digital to analog and back to digital 
domains) is as follows: the digital VTR records/reproduces the digital image using a special recording/reproducing for- 
mat that is not compatible with display/manipulation of the digital images (in units of picture frames, for example) by the 
computer. Hence, the image represented by a digital signal is typically converted to an analog signal (represented as 
picture frames) to be captured by the computer prior to its processing operations. It is apparent that these conversions 

25 between analog and digital domains negatively affect picture quality. 

In accordance with aspects of the present invention, a still image, represented by frame data, is extracted from the 
digital moving image data. A data file corresponding to the still image is then generated. The data file includes the 
extracted frame data and file management data corresponding to the extracted frame data. 

In accordance with one aspect of the present invention, the file management data includes at least one of the fol- 

30 lowing: file identification information for identifying the data file; f fle version information for indicating the data file ver- 
sion; detailed format information for indicating a data format of the digital moving image data; data attribute information 
for specifying preselected data attributes; file size information for indicating the entire data file length; data size informa- 
tion for indicating the length of the extracted frame data in the data file; and data offset information for indicating the 
length of the file management data. 

3b In accordance with another aspect of the present invention, images represented by digital signals are 
recorded/reproduced according to a preselected video format, wherein these digital signals correspond to the digital 
moving image data. 

The invention will now be described by way of example with reference to the accompanying drawings, throughout 
which like parts are referred to by like references, and in which: 

10 

FIG. 1 is a block diagram of an image processing system according to one embodiment of the present invention; 

FIG. 2 is a block diagram of an image capturing board in the image processing system; 

FIG. 3 is an illustration of a display screen of a monitor during a representative image processing operation accord- 
ing to the present invention; 
45 FIG. 4A illustrates a data structure of one track of image data; 

FIG. 4B illustrates a data structure of one audio block recorded on the track; 

FIG. 5A illustrates a data structure of one transmission packet; 

FIG. 5B illustrates a data structure of one block in the transmission packet; 

FIG. 5C illustrates selected block portions (DIF ID); 
so FIGS. 6A-6C show how the contents of the DIF ID block portion are defined; 

FIG. 7A shows a data structure of one frame transmitted according to the NTSC standard; 

FIGS. 7B shows a data structure of one frame transmitted according to the PAL standard; 

FIG. 8 is a flowchart for detecting a frame start position by a board controller; 

FIGS. 9A-9C illustrate the block data processed by the image capturing board; 
M FIGS. 10A-1 OB illustrate the audio block data processed by the image capturing board; 

FIGS. 11A-11B show an image file data structure; 

FIGS. 12A-12D show how the contents of file management information (header) are defined; 
FIG. 13 is a flowchart for generating an image file in accordance with the present invention; and 
FIG. 14 is a flowchart for displaying the image file in accordance with the present invention. 
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The following description of one embodiment of the present invention (with reference to FIGS. 1-13) will be carried 
out in the following order: 

1 . Configuration of an image capturing system according to the present invention. 
5 2. Configuration of an image capturing board in the image capturing system of the present invention. 

3. Image capturing operation. 

4. Format of digital image data supplied from the digital VTR. 

5. Format of a still image file. 

6. Generation of the still image file. 

70 7. Display of an image represented by data in the still image file. 

1 . Configuration of an image capturing system according to the present invention. 

FIG. 1 is a block diagram showing an exemplary configuration of the image capturing system of the present inven- 
75 tion. A microprocessor-controlled system includes a general purpose computer 2 for receiving and processing digital 
images and a monitor 9, connected to the computer 2, for displaying the processed digital images. 

Further shown in FIG. 1 is the digital VTR 1 which includes a digital camcorder for recording images on a recording 
medium (a tape) as a moving image digital signal. The digital VTR 1 can also output image information reproduced from 
the tape or directly captured by the camera portion of the VTR 1 . The output image information is a digital signal sup- 
20 plied to the computer 2 via a direct digital image signal output terminal 1a (hereinafter referred to as a "DV terminal"). 
The format of the image data generated by the digital VTR 1 will be explained later in the description. 

The computer 2 captures at least a still image from the image data supplied by the digital VTR 1 , and creates a still 
image file for displaying the image on the monitor 9. 

The computer 2 is equipped with an image capturing board 3 which is configured to capture the image data sup- 
25 plied by the digital VTR 1 . The image.capturing board 3 is provided with a DV terminal 3a, such that the image data from 
the digital VTR 1 is supplied via this terminal. Namely, the digital moving image data can be directly transferred to the 
computer 2 via the DV terminal 3a. For example, an IEEE 1 394 digital serial bus may be adopted as the network stand- 
ard for transferring data between the digital VTR 1 and the computer 2. 

Further shown in FIG. 1 is a programmable controller 4 for controlling Various operations of the computer 2. An 
30 image capturing program 4a is stored in a data storage area of the controller 4: the program 4a instructions are exe- 
cuted 1 ^ the controller 4, thereby causing the image capture operation to be carried but by the image capturing board 
3. A Random Access Memory (RAM) 4b stores data in connection with the execution of instructions by the controller 4. 
It will be appreciated that the image capturing board 3 and the image capturing program 4a may be available in combi- 
nation (as a set, for example). 

35 FIG. 1 also shows a recording/playback device 5 for controlling reading/writing operations for each of the image 
files to/from a recording medium 6. In one particular embodiment, an internal disk drive is used as the recording/play- 
back device 5; however, other driver devices may be used for recording/reproducing information on a hard disk, a floppy 
disk or other storage media. 

In accordance with operating instructions of the controller 4, a display driver 7 converts the picture information from 
40 the image files to an RGB signal, for example. The monitor 9 then displays images based on the RGB signal supplied 
from the display driver 7. 

According to one aspect of the present invention, an input device 1 0 (e.g., a keyboard, a mouse, etc.) is connected 
to the computer 2 such that commands from the user-manipulated input device 1 0 are supplied to the controller 4 via a 
keyboard interface 8. An appropriate processing operation is then executed in accordance with the operational com- 
4$ mands entered at the input device 10. 

g, Configuration of an image capturing board In the image capturing system of the present invention. 

FIG. 2 is a detailed block diagram of a representative configuration of the image capturing board 3. As shown in 
so FIG. 2, the image capturing board 3 includes the DV terminal 3a, an input interface 20, a board controller 2 1 , data buff- 
ers 22, 24, a frame memory 23 and a data bus buffer 25. 

The digital image data (moving images from the VTR 1 ) is supplied to the input interface 20 via the DV terminal 3a. 
At the input interface 20, the digital image data is converted to a data transfer rate and data structure for use by the 
board controller 21 and by the data buffer 22. Among other things, the board controller 21 determines the frame start 
55 position and image data identification (isochronous transmission or multicast transmission) with respect to the IEEE 
1394 standard based on the image data synchronization and control information provided by an information signal S3 
(NTSC/PAL). Supplied to the board controller 21 , the information signal S3 (indicating whether the NTSC or PAL stand- 
ard is used in the image data, for example) is also used for controlling writing/reading the image data to/from the frame 
memory 23. 
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The frame memory 23 stores digital image data transmitted from the data buffer 22 in frames. The frame memory 
23 has two storage areas, a bank A and a bank B, each capable of storing image data in units of frame. Further, the 
writing of frames to the banks A, B is carried out alternately. The reading of frames is also carried out alternately with 
respect to the banks A, B so as to become the opposite operation with respect to write cycles. For example, the reading 

5 operation of frame data stored in the bank B takes place while new frame data is written to the bank A. Then, during the 
next cycle, new frame data is written to the bank B at the same time when the data from the bank A is read. This read- 
ing/writing process, alternately repeated until instructed otherwise, is controlled by the board controller 21 supplying 
memory control signals S1 and S2 to the bank A and bank B, respectively. 

According to one aspect of the present invention, the image data format is defined based on at least the NTSC 

w standard and the PAL standard. As previously stated, the information signal S3 indicating whether the image data is in 
the NTSC standard or in the PAL standard is supplied to the input interface 20 and the board controller 21 . For example, 
a signal capable of identifying both formats can be obtained by changing a jumper line connection for a preselected cir- 
cuit part in one embodiment of the present invention. However, the present invention is by no means limited in this 
respect, and the format can be, for example, determined by carrying out identification based on information included in 

is the image data. Alternatively, user-operated changes may be performed by the image capturing control program. 

In any event, the board controller 21 and the input interface 20 carry out the required data processing and read- 
ing/writing operations from/to the frame memory 23 in accordance with the respective NTSC and PAL standards based 
on the inputted information signal S3. Frame data retrieved from the frame memory 23 is transmitted to the data bus 
buffer 25 via the data buffer 24. Image data (in frames) is then transmitted to the controller 4 (FIG. 1) via the bus line 26 

20 with which the image capturing board 3 is communicatively coupled. In accordance with the instructions of the image 
capturing program 4a executed by the controller 4, still image files are generated based on the transmitted image data. 

3. Image capturing operation. 

25 Next, representative user operations for capturing a still image from the moving images will be described with ref- 
erence to FIG. 1 . Initially, the user connects the computer 2 (having the image capturing board 3) and the digital VTR 1 
via a cable, etc., between DV terminals 1a and 3a. The image capturing program 4a is then activated by operating a 
particular input key of the input device 10 so that the image capturing operation is initiated. When the user causes the 
playback operation of the digital VTR 1 to start in this manner, the played-back image information Is supplied to the com- 

30 puter 2 as a digital signal via the DV terminals 1a and 3a 

FIG. 3 shows the display screen for the image capturing operation displayed on the monitor 9 while the image cap- 
turing program 4a is running. For example, when the playback operation of the digital VTR 1 is initiated as described 
above, the image capturing program 4a generates display image information for a candidate frame of the transmitted 
image data to be captured as a still image. The display image information is displayed in an image display window W1 

as in the upper right-hand corner of the display region as shown in FIG. 3. That is, the image currently being played back 
by the digital VTR 1 is displayed in the image display window W1 as a moving image. When the desired scene is to be 
captured, the image is designated as such by the user while viewing the image display window W1 . For example, a cur- 
sor (not shown in the figure) may be positioned on an image capturing key display K for image capturing use, and then 
a mouse button for selecting the desired image is clicked. When this is done, the image capturing program 4a captures 

no the frame image displayed in the image display window W1 for which the above operation had been carried out. As a 
result, the still image file is created, and the data for this file data is stored to the recording medium 6. 

A captured image display window W2 is provided so that the user can distinguish between various still image files. 
Namely, an image file icon I, used in selecting the still image files, is displayed according to the sequential (or random, 
if preferred) capturing operation of images, for example. 

45 

4. Format o! dig it al ima ge data supplied from the digital VTR, 

According to one embodiment of the present invention, image data based on the recording formats of the digital 
VTR 1 is captured as still image data by the computer 2. The format of the digital data outputted by the digital VTR 1 
50 and the image capturing board 3 operation corresponding to this format is described with reference to FIGS. 4A-8. 

It is worth noting that the image data recorded by the digital VTR 1 may be image/audio data compressed in 
accordance with Discrete Cosine Transform (DCT) operation. Similarly, the image information data transmitted accord- 
ing to the IEEE 1 394 standard via the DV terminal 1 a may also be based on the recording format of the digital VTR 1 . 

FIG. 4A shows a typical data configuration of a single track data portion on the magnetic tape corresponding to the 
sa compressed image data played back at the digital VTR 1 . The individual data units shown by the solid lines in FIG. 4A 
are referred to as blocks, wherein one block is 80 bytes. One track portion of the playback data has 149 blocks as indi- 
cated by the solid block lines. The leading block (header H) is shown by the dashed lines and is appended to the track 
data. 

Disregarding for now the header block H, 5 blocks of the uppermost row are arranged from left to right in the hori- 
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zontal direction. Then, in the same direction, 16 blocks are arranged from left to right from the second row onwards. To 
reiterate, the playback data output from the DV terminal 1a of the digital VTR 1 conforms to this block arrangement, as 
shown in FIG 4A. 

A Sub Code (SC) block, a VAUX (VA) block, an Audio (Au) block and a Video (Vi) block are types of data blocks 
5 recorded on the tracks. Data such as time codes, etc., is recorded in the Sub Code block, and various management and 
information data relating to the image signal may be found in the VAUX block. 

FIG. 4B shows the Audio block configuration including an AAUX area (5 bytes) and an Audio Data area (72 bytes) 
following the leading ID area (3 bytes). Similar to the VAUX data, the AAUX data contains various management infor- 
mation relating to the audio signal. 
w Further, at least two types of formats, such as the SD525, based on the NTSC standard, and the SD625 format, 
based on the PAL standard, are defined as the recording formats for the digital VTR 1 . In the case of the SD525 format, 
one frame contains 10 tracks, and in the SD625 format one frame has 12 tracks recorded on the magnetic tape. The 
data size for one frame portion in the SD525 format, therefore, becomes: 

is 80 (bytes/block) * 149 (blocks/track) * 1 0 (tracks) = 1 19200 bytes 

The data size for one frame portion in the SD625 format is: 

80 (bytes/block) * 1 49 (blocks/track) * 1 2 (tracks) = 1 43040 bytes. 

20 

When the image data is output from the DV terminal 1a, a header block H based on the IEEE 1934 standard is 
added to the start of track data, as shown in FIG. 4A. Hence, when the playback image data is supplied by the VTR 1 , 
data comprising 1 49 + 1 = 1 50 blocks is transmitted for one track data portion. 

FIG. 5A shows a representative packet data configuration. Transmission via the DV terminal is carried out in pack- 
25 ets. A packet consists of 1 25 four-byte data portions as shown in FIG. 5A, and the data size of each packet is, therefore: 

4 (bytes) x 1 25 = 500 bytes. 

The leading four bytes of the packet are as follows: a 1 394 header shows whether the transmission is based on the 
30 IEEE 1394 standard; the second four-byte data portion is CRC (cyclic redundancy check) pertaining to the 1394 
header; the third and fourth four-byte data portions are AV headers 1 , 2 corresponding to data blocks. The 5th through 
124th four-byte data portions are divided into six data blocks. Total number of bytes for the actual data region is, there- 
fore: 

35 80 (bytes/block) x 6 (blocks) = 480 bytes. 

The final 125th four-byte portion is a CRC coding region for the data region. 

FIG. 5B shows the data structure for one block. As described above, one block is 80 bytes: a Digital Interface (DIF) 
IDO area, a DIF ID1 area and a DIF I D2 area each includes one byte, while the remaining 77 bytes are video/audio data- 

40 storage area. The type of data stored in the data area changes depending on the block type, as shown in FIG. 4A. 

FIG. 5C shows the configuration of the DIF IDO area, DIF ID1 area and DIF ID2 area. In the DIF IDO area, the upper 
3 bits denote the Data Type region indicating the block data type. The Data Type is defined as shown in FIG. 6A. If the 
three bits are 000, a header block is indicated. Further, 001 indicates a Sub Code block, 010 indicates a VAUX block, 
011 indicates an Audio block and 100 indicates a Video block. Here, 101, 110and 111 are reserved for future use. 

45 Further according to FIG. 5, the five bits from the fifth upper bit to the LSB of the D IF IDO area denote the Sequence 
No. region for indicating a sequence number for the transmission data blocks. The fourth upper bit is reserved. 

The upper four bite of the DIF ID1 area designate a Sub-Sequence No. region. Here, the Sub-Sequence No. cor- 
responds to the track number (Track No.) wfthin one frame, as shown in FIG. 6B. In the NTSC standard (SD525), the 
track number ranges between 0 and 9 to indicate which of the 10 tracks (one frame) the data belongs to. Similarly, in 

so the PAL standard (SD625), for example, the track number ranges between 0 and 11 to show which of the 1 2 tracks (one 
frame) the data belongs to. The lower three bits are reserved, and the fifth upper bit is set to 0 in the DIF ID 1 area. 

The eight bits of the DIF ID2 area designate the DIF Block No. region as shown in FIG. 6C. When the current block 
is a header block, the DIF Block No. is 0 because there is only one header block. If the current block is a Sub Code 
block, the first Sub Code block of the two Sub Code blocks within one track is assigned a binary 0, while the following 

55 Sub Code block is assigned a binary 1 (as shown in FIG. 6C). if the current block is a VAUX block, 0 to 2 are sequentially 
assigned within the single track. If the current block is an Audio block, the values 0 to 8 (binary) are sequentially 
assigned within the track. Similarly, if the current block is a Video block, the values 0 to 134 (binary) are sequentially 
assigned within the single track. Using this block number assignment, a block position of the same data type within a 
track can be determined based on the DIF Block No in the DIF ID2 area. 
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To rearrange image data, based on the image data transmitted using this kind of format, into frames for writing to 
the frame memory 23, the frame start position is to be detected for data sent successively as the moving image data. 
Thus, it is necessary to control the data writing operation with respect to the irame memory 23 based on this detection 

information. 

5 To detect the frame start position, the identification area A of the DIF IDO and ID1 regions (as shown in FIG. 5C) is 
extracted from the transmitted data, and the contents of this region are accessed. The identification area A is a region 
for the Data Type and Sub-Sequence No., as previously stated. 

At the time of data transmission, header blocks are added to the beginning of each track, as shown in FIG. 4A. The 
end of the track data can then be identified for the transmitted data, if the header blocks are detected. Whether or not 
w a block is a header block can be determined by referring to the contents of the Data Type to ascertain whether the Data 
Type is 000, as shown in FIG. 6A. 

Further, 0 is assigned to the first track of the 1 0 (SD525 format) or 1 2 (SD625 format) tracks comprising one frame 
as the Sub-Sequence No., as shown in FIG. 6B. Header blocks of Sub-Sequence No. 0 indicate a frame start position. 
At the first track header block for one frame, if 0 for both the Data Type and Sub-Sequence No. is detected from the 
is inputted data, the frame start position is found. 

FIGS. 7A and 7B show the configuration of data blocks that are transmitted in packets from the digital VTR 1 , with 
FIG. 7A showing the SD525 format corresponding to the NTSC transmission standard. As described in FIG. 5A, 6 
blocks are included in one packet, but in FIG. 7A, 6 blocks of data are shown as one packet per each line. Namely, dur- 
ing the transmission by the digital VTR 1 , this can be regarded as handling data for 6 blocks assembled into one. The 
20 numbers 0 to 249 assigned to each line in FIG. 7A show packet numbers all pertaining to a single frame. The numbers 
assigned to each data block correspond to the transmission order for each block type and correspond to the data 
arrangement order of the data structure previously described in connection with FIG. 4. 

For example, 25 packets (packets 0 to 24) contain data corresponding to the first track of the first frame. Namely, 0 
is added to the Sub-Sequence No. in the DIF ID1 of each block in these 25 packets, as shown in FIGS. 7A and 7B. 
25 In these packets, six blocks containing header block HO, Sub Code blocks SCO, SC1 and VAUX blocks VAO, VA1 . 
VA2 and VA3 are included in the packet 0. This data arrangement corresponds to the arrangement of block data tor the 
uppermost row of FIG. 4 A. 

For the following packet 1 , as shown in FIGS. 7A and 7B, data for Audio block AuO, Video blocks ViO, V11 , V12, Vi3 
and Vi4 is arranged, wherein this arrangement corresponds to the data arrangement of the second row of FIG. 4A. Con- 
30 eluding with Video blocks Vi1 29 to Vi1 34 for packet 24, these are also.arranged to conform to the date arrangement of 
FIG. 4A. The block data for one track portion is then concluded with Vi1 29-VM 34. 

The total for one track portion of block data is then : 

6 (blocks/packet) x 25 (packets) = 150 blocks 

This can be broken down into one header block, two Sub Code blocks, three VAUX blocks, 135 Video blocks and 9 
Audio blocks. The second track (Track 1) within the frame is then transmitted via 25 packets numbered 25 through 49. 
The configuration of the 150 blocks within these packets is the same as the arrangement of blocks for Track 0 defined 
by the packets 0 through 24. In contrast to the previous blocks 0-24, however, 1 is assigned as the Sub-Sequence No. 
40 of the DIF ID1 for each block 25-49. 

Transmission of data for one frame can then be completed by carrying out data transmission from packet 0-249 
(that is, the final packet of the tenth track (Track 9)). 

FIG. 7B shows the data arrangement of packet blocks in the SD625 format corresponding to the PAL standard. 
Transmission is also carried out from the leading track of the frame using the block arrangement (one track = 25 pack- 
45 ets) as described in FIG. 7A. Whereas one frame contains 10 tracks in the SD525 format, in the SD625 format one 
frame has 12 tracks. Because of this, 300 packets (25 (packets/track) * 12 tracks), as shown in FIG. 7B, are necessary 
to transmit one frame. The blocks of data forming Track 0 to Track 1 1 can then be transmitted using this packet group. 
The values 0 to 1 1 corresponding to the respective track numbers are then set as the Sub-Sequence No. 

As described with reference to FIGS. 4A-7B, the transmitted image data is captured, and the image data is 
so extracted in frames by the image capturing board 3. It is, therefore, necessary to determine the frame start position 
based on the identification area A (Data Type and Sub-Sequence No.) of the DIF ID region, as shown in FIG. 5C. 

The processing operation for determining the frame start position from the input data, as carried out by the board 
controller 21, is described with reference to FIG. 8. As shown in FIG. 8, in step F101, the receiving operation of the 
image data transmitted in packet units, is carried out. Next, in step F102, the contents of the fifth four-byte data portion 
m (counted from the beginning of the packet, as shown in FIG. 5A) are ascertained. In order to identify the contents of the 
fifth four-byte data portion from the beginning of the packet the following information is considered: one track is trans- 
mitted as 160 blocks (159 blocks with a header block added) with one packet including a 6 block data region such that 
one track is completed in 25 packets (150/6 = 25). The header block positioned at the beginning of the track starts the 
data block region (the fifth four-byte data portion from the beginning of the packet) every 25 packets. The identification 
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area A, as shown in FIG. 5C, is located in the leading two bytes of each block. The header block identification area A 
is, therefore, always obtained if the fifth four-byte data portion, from the beginning of the packet, is accessed. 

With the data contents thus identif ied in step F102, it is determined in step F103 whether the Data Type and Track 
No. of the identification area A both have 0. When this is not the case, the operation returns to step F1 01 , and the proc- 
5 ess is continued. H, however, in step F103, it is determined that the Data Type and Track No. both have 0, frame start 
position detection information is obtained in step F104. The board controller 21 can then properly control the writing 
operation to the frame memory 23 based on this detection result. 

5. Format of a still image fil$. 

w 

Next, the format of the image file that is generated by capturing the image data transmitted in the aforementioned 
formats is described with reference to FIGS. 9A-12D, along with the signal processing operation by the computer 2. 

FIGS. 9A-1 OB show the image data formats processed by the image capturing board 3. As shown in FIGS. 9B and 
9C, transmission of the image data is carried out in six data units forming one packet. Namely, in the image capturing 
is board 3, packets are partitioned into data units. The Sub Code, VAUX and Video blocks, as shown in FIGS. 9B and 9C, 
are processed as the buffering unit consisting of 5 blocks. 

The header blocks, as shown in FIGS. 5A, 7A and 7B, are only necessary at the time of data transmission from the 
digital VTR 1, based on the IEEE 1394 standard, and are therefore not needed by the image capturing board 3. That 
is, the board controller 21 controls the data writing operation in such a way that the 80 bytes of header block are not 
20 written to the frame memory 23. To do this, the header block data is separated from other block data groups. 

As shown in FIG. 9A, the Video enable pulse indicates the leading block within each buffering unit: the image data 
is written to the frame memory 23 (as five blocks (400 bytes) that form a buffering unit) at the falling edge of the Video 
enable pulse. 

In FIG. 9B, a Sub Code block and VAUX block correspond to the group of blocks of the first row in FIG. 4A. The 

25 writing operation of the track data then starts from a buffering unit comprising two Sub Code blocks and three VAUX 
blocks. As shown in FIG. 9C, the Video blocks are subsequently transmitted as buffering units. 

Further, the Audio block is transmitted in one block units, as shown in FIGS. 1 0A and 1 0B. Each audio block is pre- 
ceded by an Au<fio enable pulse showing the start position of the block that is written to the frame memory 23 on the 
falling edge of the Audio enable pulse. 

30 When the data writing operation is carried out in the above way, 1 490 blocks (10 track data portion) is written from 
the detected frame start position in the case of the SD525 format corresponding to the NTSC standard. Similarly, 1788 
blocks (12 track data portion) is written from the frame start position in the case of the SD625 format corresponding to 
the PAL standard. As a result, data for one still image is completed. The data arranged as 1490/10 = 149 blocks com- 
prising one track portion (the SD525 format which is NTSC-compatible) or 1788/12 = 149 blocks (the SD625 format 

35 which is PAL-compatible) is written to the frame memory 23 in such a manner as to correspond to the data arrangement 
shown in FIG. 4A, with the header block removed. 

One frame portion of the image data is then obtained by writing ten tracks of data for Track 0 to 9 (or 1 2 tracks of 
data for Track 0 to 1 1). The frame data stored in the frame memory 23 is read at predetermined clock cycles by the 
board controller 21 and is supplied from the image capturing board 3 to the controller 4 via the bus line 26. Then, this 

40 frame data is converted to a still image file according to the description with reference to FIGS. 1 1 A-1 2D. The still image 
file is generated under the control of the controller 4 executing the instructions of the image capturing program 4a. 

FIG. 11 A shows the data structure for an image file containing one still image (one frame). The image file begins 
with a header area A1 comprising 32 bytes. The header area A1 , arranged in four-byte portions, stores various file man- 
agement information (as described below with reference to FIG. 1 1 B) for use in managing the image files recorded on 

4$ the recording medium. 

Next, a data area A2 is provided for the image data, where data is arranged in two-byte units. The data area A2 
contains one frame of the image data. If the format is NTSC-compatible (SD525), 1490 data blocks from 10 tracks are 
arranged sequentially (Track 0 through Track 9). If the format is PAL-compatible (SD625), 1490 data blocks from 12 
tracks are arranged sequentially (Track 0 through Track 1 1 ). The size of the image file, therefore, has fixed length: in the 
so SD525 format, it is 32 (bytes) + 149 (blocks/track) * 80 (bytes/block) * 10 (tracks) = 1 19232 bytes ; and in the SD625 
format, it is 32 (bytes) + 149 (blocksArack) * 80 (bytes/block) * 12 (track) = 143072 bytes . 

The image data outputted by the digital VTR 1 via the DV terminal 1 a undergoes compression processing using a 
predetermined format. A6 understood from the above description, the image fie contains one frame of compression- 
processed image data. Consequently, the image file is small, and the recording capacity of the recording medium is eff i- 
55 ciently utilized during the image file storage. 

FIG. 1 1 B shows the data configuration of the header area A1 . The definition of each region of the header area A1 
is described with reference to FIGS. 12A-12D. 

As shown in FIG. 1 1 B, the 32 byte header area A1 includes, from the top, a file identification area A1 1 , a f ile version 
area A12, a detailed format information area A13, a data attribute area A14, a file size area A15, a data size area A16, 
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a data offset area A17 and a Reserved area A18. 

The file identification area A1 1 is represented by four bytes of ASCII code for file identification, and, for example, in 
the system of the present embodiment is set to "DVF". The file version area A1 2 defines the file version using four bytes 
of ASCI I code and is, for example, "1 .00" in the case of version 1 .00. The detailed format information area A1 3 indicates 

5 a format particular to various television formats using three bytes of ASCII code. The definition for this detailed format 
information is shown in FIG. 12A. Two exemplary codes used in this embodiment are "SD5" for the SD525 format, and 
"SD6" for the SD625 format In this embodiment, only the SD525 and SD625 formats have been described, it is under- 
stood, of course, that in addition to these two formats, at least four types of other formats may be used: SDL525, 
SDL625, HD1125 (high definition NTSC-compatible) and HD1250 (high -definition PAL-compatible) shown as "SL5", 

w "SUS\ M H11" and "H12", respectively, in FIG. 12A. The data attribute area AU stores prescribed information showing 
the attributes relating to the image file, using one data byte. This area is utilized to store 0 or 1 according to the attributes 
set up for each of the eight bits shown in FIG. 1 2B for which the required attrfoute data is defined. The file size area A15 
defines the data size of the entire image file, using four bytes of the binary code. The file sizes of SD525 and SD625 
are shown in F IG. 1 2C. As stated above, the image f ile size is set to 1 1 9232 bytes based on the SD525 format, with the 

15 11 9232 bytes therefore being shown as "0001 D1 CO" in hexadecimal notation. Further, the data size of the image file 
has a fixed length of 143072 bytes based on the SD625 format, which is shown as "00022EEO" in the hexadecimal 
notation. The data size area A16 represents the size of the data area A2 using four bytes (in binary). As shown in FIG. 
1 2D, if the format is SD525, the data size is 1 1 9200 bytes (1 1 9232 - 32 = 1 9200) denoted as "0001 D 1 AO" in the hexa- 
decimal notation. If the . format is SD625. the data size is 143040 bytes (143072 - 32 = 143040) designated as 

20 "00022 ECO" in the hexadecimal numbering system. The data offset area A1 7 defines the offset to the data area A2 from 
the header area A1 (that is, the end position of the header area from the start of the image file) using four bytes (in 
binary). In this case, 32 bytes of the header area A1 is "00000020" in the hexadecimal notation. If, for example, it 
becomes necessary to increase the number of items (areas) in the header area A1 requiring more than 32 bytes, the 
data offset area A1 7 may be changed accordingly, thereby providing compatibility with future format changes, etc. 

25 By executing the instructions of the image capturing program 4a. image files based on the captured image data are 
generated by the controller 4 ( as described with reference to FIGS. 1 1 A-12D. Namely, with respect to the frame data 
supplied to the controller 4 from the image capturing board 3, the definitional contents of each area (A1 1-A18) corre- 
sponding to the supplied image type (NTSC standard, PAL standard, etc.) are provided to the header area A1 that is 
added to the file, and the image file of the structure shown in FIG. 1 1 A is thus generated. An appropriate file name is 

30 then given to the image file that is recorded (saved) to the recording medium 6. . . 

6. Ge neration of the still image file. 

FIG. 13 is a flowchart showing the processing operation in accordance with the image capturing program 4a for 
generating and saving the image file. The program instructions executed by the controller 4 direct the processing oper- 
ation to wait for an activation of the key (as described above with reference to FIG. 3) in step F201. During this time, 
display control for displaying the display screen P (as described above with reference to FIG. 3) is carried out based on 
a processing operation of another program. 

If, in step F201 , the key for the image capturing operation is activated, it is determined, in step F202, whether the 
frame data for the selected image is appropriate/valid. When, for example, the frame data is determined to be invalid 
due to an error, etc., the frame data is discarded in step F203 without capturing the frame data into memory. In this 
case, it is indicated on the display screen that the image capturing operation was not performed. Alternatively, high cor- 
relation between frames may be indicated. Here, the appropriateness/inappropriateness of a predetermined number of 
immediately following frames may be monitored. 

When appropriate/valid frame data is obtained in step F202, an operation is carried out. in step F204, to determine 
the supplied image data format. In this embodiment, the two formats (SD525 corresponding to the NTSC standard and 
SD625 corresponding to the PAL standard) are used. In step F204, either the SD525 format or the SD625 format is 
selected. The format determination can be carried out by utilizing the information signal S3 for identifying the NTSC/PAL 
standard obtained at the image capturing board 3, as previously described. 

In step F205, a header (as shown in FIGS. 1 and 12) for the contents corresponding to the SD525 format is gener- 
ated. An appropriate file name is then given to the header, and under the control of the controller 4, the recording/play- 
back device 5 writes the header information and file name to the recording medium 6. The file name in this embodiment 
may be, for example, DVF". Namely, ".DVF" is added as an extension to an arbitrary file name. 

Then, the frame data is read from the frame memory 23 in track order, where one frame of data contains 10 tracks 
of data. As shown in step F206, data contained in 10 tracks is retrieved from the frame memory 23 and is sequentially 
written to the recording medium 6, following the header written to the recording medium 6 previously in step F205. 
When the data writing operation for track 9 is finished, i.e. when the frame is completed, an image file of the configura- 
tion shown in FIG. 1 1 A is generated and saved on the recording medium 6. 

Alternatively, if the SD625 format is determined in step F204, a header for the contents corresponding to the SD625 
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lormat is generated in step F207. An appropriate file name is then given to the header, and the recording/playback 
device 5 writes the header information and file name to the recording medium 6. 

Then, the frame data (12 tracks) is read from the frame memory 23. As shown in step F206, data contained in 12 
tracks is retrieved from the frame memory 23 and is sequentially written to the recording medium 6, following the 
5 header. When the data writing operation for track 1 1 is finished, thereby completing the frame, an image file is gener- 
ated and saved on the recording medium 6. 

7. Display of an image represented bv data in the still image file. 

io The operation for displaying the generated image files will now be described with reference to the flowchart of FIG. 
1 4. In addition to the image capturing function as described above, the image capturing program 4a, as executed by the 
controller 4, also performs display functions for displaying the generated image files. The processing operation shown 
in FIG. 14 can therefore be carried out in accordance with the image capturing program 4a. 

The image capturing program 4a operation is initiated when the user activates the input device 10 of the computer 

is 2 and selects a moving image in order to designate an image file for display as a still image on the monitor 9. In accord- 
ance with the executed program instructions, the designated image file is received in step F301, and its header is 
retrieved from the recording medium 6. Then, in processing the header contents, in step F302, the file identification 
area A1 1 (FIG. 1 1 B) is accessed, and the file type is identified. When the file identification is not "DVF" (including those 
situations where the file cannot be identified), the processing is terminated, and the user is notified, for example, via 

20 monitor display, that the designated file data was not processed by the image capturing program. 

On the other hand, when the controller 4 determines in step F302 that the file identification is DVF, the detailed for- 
mat information from area A1 3 (FIG. 1 1 B) is retrieved in step F303 for identifying the video transmission format (SD525, 
SD625, etc.). Next, in step F304, the information from the file size area A15 is obtained, and the data size (i.e., the size 
of the data area A2 with the header area A1 removed from the image file) is determined. In step F305, the controller 4 

25 determines whether the format identified in step F303 is SD525 or SD625. If the format is SD525. in step F307, data is 
read out (in the order of Track 0 to Track 9) from the recording medium 6 and written to the RAM 4b based on the SD525 
format. That is, the data is accumulated for one still image in the RAM 4b, as obtained from the data area A2 of the 
image fie. The data in the image file is frame compressed in accordance with the appropriate recording format of the 
digital VTR1. 

30 In step F308, in addition to performing, for example, inverse DCT transformation, etc., on the image data stored in 
the RAM 4b, the execution of the image capturing program 4a by the controller 4 causes the decoding operation of the 
image data (expansion processing) to take place. Then, in step F31 1 , the display driver 7 is controlled (based on the 
data for the still image for which the decoding operation has been performed) to output an RGB signal representing one 
captured image. Namely, the data in the image file designated by the user is accessed and displayed on the monitor 9. 

35 Alternatively in step F305, if the format is determined to be SD625, the image data is read from the recording 
medium 6 based on the SD625 format, and the writing operation to the RAM 4b is carried out in step F309 (i.e. data is 
read in the order of Track 0 to Track 1 1 from the recording medium 6). The retrieved data is written sequentially to the 
RAM 4b until the image data for one still image is accumulated. Then, in step F310, the same decoding operation as in 
the aforementioned step F308 is performed on the image data stored in the RAM 4b. Similar to the SD525 format file, 

40 the designated SD625 format image file is displayed in step F31 1 . 

The present invention is by no means limited to the described embodiment, and variations are possible with 
regards to several aspects. For example, the contents defined in the header of the image file format are by no means 
limited to the representative header described above with reference to FIGS. 11A-12D. It is understood that the header 
structure and contents can change to accommodate future developments, etc. 

45 Further, the configuration of the image capturing system of the present invention is by no means limited to the 
exemplary system shown in FIG. 1: word processors or equipment for game use, etc. can also be used in addition to 
personal computers. 

According to the present invention, a digital image signal supplied from, for example, a digital VTR is extracted in 
frame units. Headers containing file management information tor the obtained image data (in frames) are provided to 

so enable the capturing operation of still images. Thus, still image files are generated by capturing the moving images of 
the digital signal directly. According to the present invention, the picture quality of the image stored in the image file can 
be improved when compared with, for example, the case where a digital image signal is temporarily converted into an 
analog signal for capturing a moving image. 

Having described specific preferred embodiments of the invention with reference to the accompanying drawings, it 

55 is to be understood that the invention is not limited to those precise embodiments, and that various changes and mod- 
ifications may be effected therein by one skilled in the art without departing from the scope of the invention as defined 
in the appended claims. 
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